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ABSTPACT 

Much early research regarded television as a static 
medium, and it ignored the process of the information delivery and 
its match vifth the cognitive style of the .^iever. Information 
processing should be looked at from the dual perspective of eye 
movement research and the degree of locus control. To uncover the 
interrelationships of efficient eye scanning, internal control, and 
learning, a research model has been conceived vhich vill test hov 
much xcomprehension results vhen samples coabiping. varying degrees of 
inter\ial control and eye movement are exposed to different media 
pre?er\tations., (EMH) 
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I ntroductlon 

Concerned only with analyzing television as an unmovlng ' 
and undyn^mlc mode of Instruction, researchers In the past have 
tended to overlook the fact that It ts a varl^ablo medlunn that can be 
SO produced to fit particular Instructional functions and 'n so 
doing provide aimost sultabfe means for f Od iy l cMj a-U-g Ug Instruction. 
The realm of educational televi slon' has been discussed In terms of 
learning theories and functions of instruction, th^e Individual learner 
and production techniques. Although researchable entltles^In 
themselves, In terms of present and future research and theorizing 
on the Impact of Instructional television, they are seen as a 

- \ 

three-way Interaction which makes up a media package or what Allen 
(1971) calls a foundation for a theory of Instructional media. 

Lumsdalne (1968) states that instructional media research . 

r 

Is basIcSMy reseaJ^ch on learning. Therefore television as a 
teaching device muST have Incorporated within Its medium those 
necessary Instruct IqnaKprocedures that any good teach'^r would 
follow* Snow^nd Safomon (1968) take this point one step further 
by statlng^that Instr^uctlona! technology must be concepttfal Ized a^ 
some combination of learning theory and Individual differences. ^ 
This theory Is based On the premise that both media and the Individual 
learner have cer'taln attributes specific to them and through * 
iptltude-treatment-Int^raction, the best fit between these attributes 
ts found* Recent roseanch (Garine^^ 1970; Salomon A Snow, 1968: Snow 



I Salomon, 1968; Salomon^ 1972) stresses the Importance of the 

threerway tntenactlon between the medium-, the Individual learner^ " 

anrf the Iearnln\tas4^, taking Into account bo^ theories and 

varlables'of leanblnq: andvthe learner^ prj^uctton principles and 

variables, and the Nstructure of the learning task. This seems to 

be the direction that research In educational television Is now 

taking In order that mbre valid conclusions can be drawn about the 

medl.um than had been made In the past. 

^ ^'Learnlr^ Is, after all, an If^dlvldual matter. In which 

essential l,dtosyncrattc elements must be supplied by th^ learner 

hJmself." (Gagne, t^SO^-^. 62) In his discussion of learning and 

/ ^ \ • 

the Individual, Ga/ne suggests that a student can contribute to his 
4 i 

own learning by establtshl^ conditions of learning and functl^snDi^ 
Mpstructlon to suit his own needs. As most learning 'j^heprlesAtaVe, 
learning occurs when the students himself Imposes on a task 'swie '*fonn 
of Intellectual processing whethej^ It be called, mediation, coding^ 
or set. Naturally the stimuli prefeonted to the learner are an 
tmpfertant aspect of learning as a whole, but It Is how the student, 
processes these stjmull that lead^ to so many Individual differences , 
In achievement. For this reason methods of Instruction must focus 
on the Individual student and what better way of floing this than by 
means of television which has almost boi/ndfess properties for 
Satisfying^ the prerequisites for Individualization. This Is supported 
by Fowles and Vpyat (1974) who state that television must provide 

' . 4 



re^evantVtearrvIng experiences to a broad range of viewers. 

The above discussion leads to the question of cognitive 

/ 

style and how various modes of Information processing affect the 

< 

capabi I Itloc of an Individual learner. Psychological fheory has It 
that Individuals process Information according to the cognitive 
structures that they have acquired through experience. In their 
discussion of aptltude-tre^tmont-tnteractlon^ Salomon and Snow (1968) 
et'atKjrate on this by stating that Individual learners approach a 
given task according to aptitudes characteristic of them» The 
question at band Is how the various nedla can be so produced to 
alter thpse existing structures and at the same time efiable the 
Individual learner to react differently to new otlmull. As Nunney 

and HI 1 1 (1974.) point out, cognitive style Is not Immutable, 

1 

According to them^.^ the Important thing Is to match- the cognitive 
Style of the student tathe^style of the mode of presentation of 
fnformaljilon and 'by so dolng^ gear the med(Ia presentations to the 
IndlvlduaJ sti^ngths and v/eaknesses o'f thre Individual learners. 
Coojiey and Allen (1964) examined the nonlinear relationships among 
humaos and their Informational environments and concluded that "the 
development of a learning experience mlqht be optimally controlled 
by precise placement of cua^ designed to shift the emotional and 
.logical frames of reference of the learner** (p- 318), 

Several theoreticians In the field of media are now caMInq 
for relevant research based on the above premise concerriinq the 



\ 
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Interaction between those I nte t Ii^ctual capabilities of Individual 
students anfl those elenients peculiar to television or other media. 
In calling for bases for future research Anderson (1972) statos 
that "the relationships of visual television comnunlcatton techniques 

to theoretical models of perception and learning ought to be 

\ 

investigated more thoroughly than In^he past. There should be ai 
conscious attempt to link production techniques to. specific roles 
they might play In aiding particular types of learn I ng, with specific 
types of behavio'ura! objectives (p. 6t). Hl-s statement summarUe^ 
the feelings other educational communicators (Lumsdalne, 1968; Allen, 
1971; and Melchenbaum, 1972) /have) expressecl concerning the directions 



that research In the field should taki 

It Is these feeJIn^s Ibout tnte direction that research In 
the area of educational jnedla should tafl<e* that has stimulated the 
follovting research proposal. This study wl 1 1 concern Itself with 
describing, through eye TOveinent research, trtfe I nformat ton-process inq 
that takes place between Vndlvlduals possessing a certain cognitive 
fcapaclty relevant to their\ degree of Locus of Control and relative 
age, as they view televlslf^n and a static;^ medlt^ such as slides or 
f I Im Strips, 

Locus of control Is a fatrly now concept In the donaln Of 
cognitive styles^ but lately has attracted much research attention. 
Locus of control Is tiie extent to^hlch the Individual perceives 
tb£?t It Is his own bQhavlour ^^hlch 



ilgtermlnos what happens to him 
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(Stephens, 1973), Rotter's (1966) discussion further Implies the 

definition of locus of central expectancies * "Internal control" 

^ — 

which Is t^ extent to which an Individual perceives his fate to be 
an outcome of his own actions, and ''external control" or the extent 
to Jrfhtch one perceives Ms fate as belna determined by chance or 
the whims of others CShloe, 1971), 

"*it Is ass^mej that a chlld*^ tendency (prtfbabtlHy) of 
associating the occurrence of a relnfcjt'ce^ent with his own behaviour, 
rather than with somt^ other event or C(pndltlon, may reflect the 



degree to. which he perqelves his behpvlour as the primary contingency 
for that relnforcef.ient'and therefor^ the (subjective) probability of 
the contingency of that reinforcemj^nt on his behavlour^^ (Stephens and 
Oelys> I973A^ p, 56), Stephens ani Oelys have come to the preceding 
concLuston In the tight of their /research on the antecedents of 
feellngsaf locus control In proschool children, Furthernore they 
sight (Stephens and Oetys^ I97TO) the results of the Coleman report 
(Coleman, 1966) on the equal 1^/ of educational opportunity In wljich 
It I? concluded that chlldrenfs feelings of being able to affect 
their environments and futurps Is more Important than alt school 
factors put together, 

A major conclust<|Ti that Stephens has come to that Is relevant 
to this studyWs that the development of Internal control expectancies 
Is correlated with cognitive-Intellectual develofSnent (Stephens, 1970, 
71, 72, 73), This, he states, could me^n either that faster development 



of Interna! control expectancies could accelerate Intellectual 
development; that tn:s reverse Is true, that because of their faster 
Intellectual development children sooner acauire InternaJ control 
expectancies; or that both or neither Is true- \ He suggests a 
safe expectation however - that tnternaJ*Extern^I (IE) development 
and Intellectual development tend to ?;\ihance eaclb other In more of 
a symbiotic than parasitic relationshlo. Aa Important conclusion 
however Is that IE control seems to "affect the rite of acquisition 
of successful problem-solving strategies, of sch^ata, and of various 
cognitive contents^ processes, and skills" (Stephens, 1970, p* 2), 

Stephens describes research relevabt. to the efel^bf ftehment 
of compensatory or preschool environment I ijita-vent lo|i techniques 
based on Instilling those elements of Internal control Into dife" 
advantaged chlldren.^^A^ a result of this resMrch he and Oelys have^ 
delineated those parenttal and teacher varla'bles that have prpven 



He has shownlthat 



sutcessful In doing sd*(Stephens ei al> 1971). 
'indirect control" Is more success^\jl than "dirject control" tech- 
Mq^ues for teachers Irj Inst 1 1 1 Ing Internal .cortVroI expectations^ In 
children (Stephens, 1971) and that encouragement^ attentlveness, and 



cooperattveness are a few of the relevant maternal variables 
[(Stephens, 1973). Interestingly en6|jgh, CrandaU (1973) has found 
that Internaltty at later devetoomenra I stages fs best facilitated 
by external environmental variables ^h^t are antithetical to those 
that Instill Internal expectancies I n^ younger children. 



^ \ 

A major result of Stephens's research tn relatto^to what, 
has been so far discussed In terms of Instructional media and 
Individualizing Irvstructlon Is that he has shown that4jays can be" 
found to experimentally Ipqrease the rate of Internal control ex- 
pectancies In young children which can lead to an enhancement of 
cognitive development. Certainly television Cffi other forms of In- 
structional media could play a key role Inrelatlort to thts finding 
If more wps known about the cognitive processes Involved In relation , 
to IE control expectancies and the reinforcement contingencies that 

1 

so affect these mediating processes. ^ * 

Other findings relevant to the conclusion that locus of 
control related to cognitive development that have evolved from 
recent locus c^f .t^ntrol research are that scores In the direction 
of tntanial Jocuslof control are shown to Increase with age (Shipe, 

1971); in^t IE corttrol correlates positively with academic 

\ 

achievement (McGhejb and Crandall, 1968; Reilmanis, 1970; Chance, 1968); 
that Internal conifol correlates positively with both persistence 
on Intellectual ti<ks and reflectivity XCrandalf, 1970); and that 
[ IE control Is reia"^ed t6 attention deployment and the tendency to 
1 seek lnformatl<)h (Uavls and Phares^ 1967) and to use Information 

(Pharos et al, 1^68). Furthermore,^ as reported by Stephens 01972), 
I Potndex+er has Ihdl-cated a significant correlation betv^een IE control 

and the S lessen tQ test. i 
1 It Is the Davis and Pharo^ conclusions that are of major 




concern to this study^knd through eye movOTent research more tnstghts 



v/lll be gblned as to tho effect of IE contro\and the attenttonat 
variables What play^ key role In the Interaction between the 
Individual learner and the mode of Instruction. 

The proposed research Is based on.th§ u^\derlylng assumption 

H 

that a^hlld's eye fixations reflect his cognitive approach to the 

4 

task and that eye ftiovenfients*are Indicative of attending behaviour 
(Fleming, 19^9; Mackwjjfrth and Bruner., J966). \n the same fashion 
Yarbus (1961^ has concluded that It "l^ natural that the sequence 
and duration ^of fixation on the elementk of the object are determined 
by the process of thinking which accompanies the Interpretation of 
the Information^ Hence people that think different, see different'* 

(P- 53), ' ^ ' \ 1 ^ 

Furthermore, Vurplllot (1968) has fourtd that children under 
six years of age scan only a limited part of ea<;ft stimulus, thus 
making Judgments on' Insuf f IcTent evidence. She found, and describes ' 
her findings In relation to Ptagetlan theory, that children under 
six are unable to relate to the dl fferent' parts of the object to be 
perceived which leads to poor differentiation of the elements. She 
describes the. perceptua I strategies of young children as being 
*'syncrettc" or lacklng'ln coordination between ai^alysls and syn* 
thesis. It is therefore Important for relevant stimuli to bet high- 

( 

ttghted tn the stimulus field tn order to facItlTate learning, par- 
ttcutarty tn younger children, Collins (1970) study on the, learning 
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of essential and non-essential content tn a media presentation^ supports 
th!s latter statement • potllns found that learning of essential con- 
tent Increases ps a linear function of age* In other words, 
selective attention seems to be a developmental process. This Is 
consistent with Plagetlan theory that predicts an Increase with age 
of the extent In tlm^ and space of the rartge of perceptual activity^ 
As Fowles and* Voyat point out In relation to Plagetlan theory, a 
child who transcends the preoperational to the more abstract ways 
of thinking, also moves from a more egocentric to an objective point 
of view perceptually- They also point out that any mode of In- 
structional presentation 'must take Into account the fact that not 
all children viewing a program are at the same level of cognitive 
development, and that how, they respond to a media presentation Is 
very much dependent on some specific situation Internal to the 
Individual* These latter statements concerning perceptual develop- 
ment also have relevance to -fhe study of IE control particularly In ^ 
relation to Plaget^s theorizing on egocentrim In the younger child* 

1 As other researchers have doh^ (Tinker, 1958; Taylor, 1965; 

' ^ I . 

Yarbus, 1961; Goald, I9|;3; Nunnal ly, 1973; Drakd, 1970; and Fleming, 

1969, for example), Vurilllot uses the number of eye fixations as ' ^ 

an estimation of the ampunt of information collected during the 

exploration of tlie stimulus, and It Is those arpas Kigh In Infor- 

matlveness where n^r^ fixations are concentrated (Mackwortt\ and 

Morandl, 1967; Cuba et al, I964)» ^ Adequate scajnning strategies are 

i. . 1,1 



^xen\pllfled by eye fixations^ that are concentrated tn the high In- 
fonrtatton areas. ^ The reverse would be true of Inadequate tn*form»tlon 
processing or encoding strategies as was shown by Brlggs (1973)^ and 
O'Bryan and Silverman (1972). Improved reading skill results tn' 
feweh fixations, feweTr regressions^ shorter span of fixation, In- 

r * * ' d ' ' 

creased span of recognition per fixation, anjJ' Infilreased rate of com- 
prehension (Tinker, 1958)^ However^ It must be' remembered, as 
polntod out by Taylor (1965) that eye movements are only descriptions 
of good or poor reading strategies^ not a cause or effect of reading 
ab! ! tty. Their uti I tty I tep In thetr abl I Ity to discover hov/ an 
tndtvldu&l attacks a problem/. how h^/she dlstrlbOtes effort In ' . 
problem-sotvtng^ and how he/she might ^change a strategy tn the course 
of a soiutton. As Fleming points out, "eye movements lead to a 
theoretical Interpretatlpn. 6f research data and a practical prog- 
nosis of what might Improve the 'rfeadabt I Ity' of a message" (p. 396). 
Furthermore, and thls^cai^ be In-erpreted In relation to this proposed 

study, tn particular and l|o the production and evaluation of tn- 

i 

stjructlonal media tn general, Fleming feels that eye movements are 
usj^ful Indicators of whetier a designer of an Instructional program 
has fulfilled hts obJectUes or whether a researcher has met hts 
hypotheses. 

tn relation to the aspects of locO^ of control previously 
discussed and to be studied here, softie^tnterestlng^f Indlngs are 
sighted In the literature on eye movements. Faw and Nunnally (1967) 
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found that not only did eye movements covary wtth stimulus character- 
istics such as complexity and novelty, but they also were related 
to the affective ton^ of the stimulus field* This finding has Imy 
poi^tant Implications when discussing the stimulus characteristics 
and motivational variables that affect attention, particularly Jn 
relation to IE control as It relates to the affective value of 

< stimuli In tbe visual fletd. In dJscyssIng their results, Few and 
Nunnally call for further research Into the developmental aspects 
that might Influence affective tones a^d Informational value* 

Concerning eye movements and media, Cuba, Wolf, de Groat, 
Kremeyer, Van Atta, and Light (1964) base thelr^^research on the 
preiolse that "children have certain ^natural' eye movement patterns 
which they utilize In learning from the television medium and that 
different modes of visual presentation trUilze these patterns more 
or less advantageously" (p* 387)* They 'feeTthat Individual differences 
are reflected In eye movement patterns* A most Important conclusion 
to their research, and relevant to this ♦hudy. Is their feeling that' 
eye movements come very close to a physiological Indicator of Irt- 
telllgence* ^sed on this assumption ^nd a previous one made In 
relation ttf IE control and Intel I lgence,i this study holds some 
Interesting findings to be discovered through a description of eye 

■ AnovemOTts* 

The original premise of Cuba et al sighted above the 
basis for another aspect of this study - Ke* comparing two modes 
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of Instruction by moans of eye movement analysis* One vaJue of eye 
^movement studies, as mentioned by Wolf (1971), Is that they can be , 
Indicative of how an Individual responds to various stimulus materials* 
Past research comparing the various medium as methods of presenting 
visualized Instruction have been Inconsistent In their conclusions 
althoughJt ts generally acknowledged that no significant differences 
exist between the effectiveness of two or more visual media (Dwyer, 
1973; JB^lsovij^J^pes and Welts, 1974)* O^yor presents some fairly 
outdated research comoarlng ftlmstrlps and television of which 
ftlmstrlps tJ<Qv$d to be the most effectTve fwde of Instruction* How- 
ever since thfs research, there have been many changes In the pro- 
duction techniques of television that have proven to be able to make 
Important or relevant cues more salient to a learner* Owyer does con- 
clutfe, though, that the methods o^ presentation used In his study 

(television, slides, programmed Instruction) are not equally effective 

/ - . * 

Jn presenting visualized material* In their review, Jamison, SuPpes; 

and Vell-s put the blame for the "no sigiilf leant' dltf^rence findings" 

on experlmer^tal designs that Impq^e such stringent controls on the 

formats used to present the content a<p^oss the various media that 

everything but the medium Is being held constant* They do suggest 

* 

however that further res6arcH Into a co<nparlson of the various nodes ^ 
of Instruction should concern Itself with the long term effects of 
Individual Izatlort* This point ts also stressed by Snow, Tiffin, ^ ' ^ 
and Selbert (1965^ whose findings suggests that different methods 



of teaching the same subject matter can be facill+ory or .Inhibiting 
depionding on the characteristics of the learners that Interact with 
the methods of presentation, Allen and^Welntraub <I968) suggest that 
the motion variable pecul lar to a televised mode of present I rtg 
visual stimuli Is more effective because of production techniques 
that aid in the differentiation of relevant stimuli. Computer 
^ bridgl ng Is an excol lent example of television *s abi I Ity to gui de 
eye movements* FlnsMy^ on the subject t)f various modes of presen- 
tatl/on, It must be remembered that no valid comoarlson between modes 
of presentation c^n be made unless the content of the instruction! 
Is established as equivalent across modes, 

t \ 

Hypothes I s 

in light of the preced statements on modes of Instructional 
* presentation, eye movements ^ perceptual development, and locus of 
control, the following hypotheses have been formulated: 

(1) Older children will exhibit more efficient scafttiing strategies 
and wIM comprehend better than will younger children, 

(2) Internally controlled children will exhibit more efficient 
scanning strategies and will comprehend better than wilt exter- 
nally dbntrolled children* 

(3) A televised presentation will yield more efficient scanning 
strategies and better comprehension for the externa I ly con- 
, trolled Individuals, than will a static presentation, 

(4) There will be no difference across modes of presentation In 
the scanning strategies and comprehension of Internally con^ 
trolled Individuals* 

^5^ Efficient scanning strategies lead to better comprehension 
of program content* 

15 
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Procedure 

Sobj^g ^ cts and Design , ' i ^ 

Subjects will be st^cty-four children equally split on age, 
locus of control, and mode of presentation. The design Is a 2 x 2 x 
with eight, subjects In each cell as diagrammed: > 



Locus of Control 



4/5 yr. 
olds 

Age 

9 yr. 
otds 

T.V. Slide 
Mode of presentation 

Method • 

Segments from the CTW program Electric Company are to be 
used as the stimulus. It has been demonstrated that preschoolers 
are attracted to certain segments of Electric CcfS'pany (Graham, 1973) 
and It Is these segments that are to be used In this study. In order 
to Insure siml lar content*over presentations, a si 1 de presentation 
using the visuals from the television program concurrently with the 
Same voice over* wljl te designed for tho purposes of this study- 

Subjects wl 1.1 be pre-+ested on degree of locus of control, 

16 




Intel I tgence, and knowledge of pr(Mram content- Locus of control 
wtll be evaluated by means of tho 3DRCI, a Locus of Control^ measure 
specifically designed by Stephens am Delys for preschoolers and 
children* The subjects will then be\asslgned to their respective 
cells (see diagra^P) and presented vlti^ the visual presentation- Eye 
^ovement recordings are to be simultaneously taken by means of a 
Mackworth eye marker recorder (MackKortn, 1967), The eye movements 

V 

will be analyzed, using a computerized method being presently 
worked out by Henderson and Mock, to determine which cells viewed 
the Important elements of the presentatlort^* Efficient Information- 
processing strategics are to be defined byWluster I ng of eye move- 
ments In the relevant areas of tho visual field, and the direction 
of eye- movements (Briggs, 1973) • A post-tesT; on program content 
wlll'be gIveS to the groups to assess any Interactions between 
comprehension and eye movements* Thus tWo dep^ndon^ variables, eye 
movement recordings and a measure of program cor^tent comprehension 
are to be employed In this study* ^ 
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